Abstract
Introduction

12
The dentate gyrus (DG), an input region of the hippocampal formation, plays a crucial role in virtual environment display a more excitable state when compared to the home cage condition.
46
Therefore, our study shows that mDGCs do not constitute a uniform cell population since they 47 display diverse intrinsic properties depending on the behavioral context of their activation. We erratically along the track as they learned the task. By 8-10 sessions, the mice moved 66 consistently back and forth along the track, and they received rewards at increasing rates over 67 time (1.14 ± 0.05 reward/min, n = 8 mice), they ran reliably back and forth along the track, and 
77
Quantification of cells expressing fosGFP was performed in the dorsal hippocampus, which is 78 known to play a crucial role in spatial memory (Moser et al., 1993) . When mice were 79 maintained in their home cage, a discreet fraction of DGCs (Prox1-positive, Figure 2C ) was 80 activated, since they expressed fosGFP (fosGFP + cells) (1.06 ± 0.1% of DGCs, n = 25 slices, n 81 = 6 mice) (see Figure 1D ,E, Materials and Methods (1.92 ± 0.16% of DGCs, n = 19 slices, n = 5 mice, p< 0.0001) ( Figure 1D , E). 4.7%, n = 25 slices, n = 6 mice in home cage condition; 62 ± 3.2%, n = 19 slices, n = 5 mice 95 trained in VR) and near the molecular layer (74 ± 2.9%, n = 25 slices, n = 6 mice in home cage 96 condition; 67 ± 2%, n = 19 slices, n = 5 mice trained in VR) (Figure 2A, B) . Furthermore,
97
immunohistochemistry performed with Prox1 antibody confirmed that most fosGFP + cells
98
corresponded to DGCs; we found that more than 95% of these neurons were co-labelled with
99
EGFP and Prox1 antibodies (98.5%, n = 130 cells, n = 5 mice trained in VR; 97.2%, n = 36 100 cells, n = 3 mice in home cage condition) ( Figure 2C ). This preferential location near the 101 molecular layer suggested that these fosGFP + DGCs corresponded to mDGCs, since adult-born 102 neurons are preferentially located near the hilus (Zhao et al., 2008 
224
We then questioned whether these subsets of mDGCs activated in the home cage condition or Adult males (n = 91, 100 ± 3 days old, 25.7 ± 0.3 g weight) fosGFP heterozygous mice (B6.Cg-
297
Tg (Fos/EGFP) 1-3Brth/J, Jackson Laboratory, Bar Harbor, ME; RRID = IMSR_JAX:014135)
298
were used for experiments. These mice were generated by fusing the c-fos promoter and the c- and food ad libitum) and water restricted (1 ml a day ). Mice were handled before recording 303 sessions to limit stress and experiments were performed during the dark cycle. water ad libitum and were discarded from the study.
315
Virtual reality set-up
316
In the present study we trained mice in virtual reality in order to create a context different from 
348
Fluorescent images were acquired using a confocal microscope (TCS SP5 X, Leica
349
Microsystems) and image analysis was assessed by using ImageJ (NIH). We confirmed that 
466
When data were not normally distributed, the unpaired Mann-Whitney rank-sum test was used.
467
The   or the Fisher's exact tests were used to compare proportions. Statistics are provided in 468 the text and tables. The level of significance was set at P < 0.05; exact P values are given, unless 469 P < 0.0001 or P > 0.9999. Analyses were performed blind to experimental groups. 
689
Reward was delivered to the animal through a plastic tube. Representative double immunostaining using anti-EGFP antibody associated with anti-c-fos 768 antibody in mice in home cage (HC) and trained in VR; scale bar 5 μm. 
